The incidence of diploid spermatozoa in a special population of bulls was found to be 0\m=.\104%. There were significant differences in frequency of diploids between sire lines.
Small numbers of spermatozoa that are larger than normal are observed occasionally in semen smears. Such forms are usually regarded as abnormal and sometimes are given descriptive names such as macro or giant (Salisbury & VanDemark, 1961) . Beatty (1961) may have been the first to suggest that these are diploid after observing three exceptional rabbit spermatozoa out of 3200 measured for head length. That these are diploid follows logically from the observations of Salisbury, Birge, de la Torre & Lodge (1961) that the cytophotometrically measured chromatin of such cells in Feulgen-stained, bovine semen smears was twice the normal level. Similar observations on bovine spermatozoa have been made by Gledhill (1964 Gledhill ( , 1965 who also studied such cells by ultraviolet fight absorption and by interferometric mass determinations. All three of the techniques used by Gledhill support the hypothesis that the exceptionally large and densely staining sperm nuclei are diploid. The incidence of diploid spermatozoa is low, is characteristic of the semen of individual bulls and may be genetically determined. This paper presents evidence on the inci¬ dence of diploid spermatozoa in a special population of bulls and suggests the reality of genetic influence on the incidence within this population.
The data are derived from the examination of single Feulgen-stained semen smears from eighty bulls from the San Juan Basin Branch Experiment Station, Hesperus, Colorado. Most of the bulls are involved in an inbreeding experiment and include inbred Hereford lines, line crosses, an outbred control line, some breed crosses and a few dairy bulls. Inbreeding coefficients in the inbred lines range from 0-14 to 0-50. The diploid spermatozoa in 1000 spermatozoa were counted on each smear with the exception of two thin smears, where the counts were stopped at 500. These counts have been weighted to equal 1000 in the results that follow. Line comparisons have been made by means of chi square analysis. Table 1 summarizes the numbers of diploid spermatozoa found in the different lines and groups surveyed. The subclasses may include progeny of from one to three sires. 477 G. W. Salisbury and F. . Baker Diploid spermatozoa were found in forty-six of the eighty samples. The overall incidence of diploid spermatozoa was eighty-three in 80,000 or 0-104%. The percentage for inbreds was 0-123 compared with 0-106 for the line crosses (not significantly different). Only in the Real Prince line was the difference between inbreds and line crosses significant. This line included one inbred, the sire of the other two inbreds, with seven diploids, the highest recorded number.
In the comparisons of lines and groups we have pooled the data from the inbred and line cross sons of the principal sires in each line and have made comparisons of all groups with four or more bulls sampled. Table 2 gives the chi squares for each line comparison. It will be seen that the Royal line differs from the Don and Real Prince lines with the probability of a greater 2 due to chance of less than 0-01. The reader who can accept a confidence level of 0-05 Occurrence of diploid bovine spermatozoa 479 will find that the Real Prince line differs significantly from the Royal, Pros¬ pector, San Juan, control Hereford and control crossbred lines. In the course of making cytophotometric measurements of the chromatin in the same smears, eight additional diploids were observed. The integrated absorbency for these eight diploids was 15-12 arbitrary units, compared to 8-41 units for 320 normal cells from the same eight slides. The diploids being within 11% of twice the normal value indicates that the classification of diploids is substantially correct. Other diploids observed in other experiments yield similar ratios to normal.
The repeatability of occurrence of diploid spermatozoa has not been exten¬ sively studied. Gledhill (1964 Gledhill ( , 1965 was not able to find them on every smear from the semen of affected bulls. They have been found in ejaculates taken 16 months apart from an adult bull in the University of Illinois herd, indicating that it is not a transitory condition. Samples of 900 spermatozoa were counted on each of two smears of the first ejaculate, yielding counts of one and three diploids; three samples of 1000 spermatozoa on each of two smears were counted on the more recent sample, yielding counts of one, one, two, one, one and one diploid spermatozoa. Two samples of 1000 spermatozoa on each of two smears from a bull not previously sampled yielded counts of zero, two, one and zero diploid spermatozoa, indicating that samples of 1000 cells must be considered as marginal for the detection of diploid spermatozoa.
Since there are no techniques for the counting of chromosomes in mammalian sperm cells, the diploid nature of the enumerated cells must remain hypo¬ thetical. However, the evidence from the light absorbency by chromatin strongly supports the contention that they are diploid, or at least aneuploid with a large excess of chromosomes above the haploid number. Support for this possibility lies in the observations of Fechheimer (1961) of 7-2% of polyploid spermatogonia and of 5-7% aberrant primary spermatocytes in Mus musculus (see also works cited in review by Beatty, 1957) .
The finding of significant line differences in diploid spermatozoan production in the bovine is compatible with the finding by Fechheimer (1961) of line differences in polyploid spermatogonia in the mouse. We interpret these find¬ ings as indicating that diploid spermatozoan production is genetically in¬ fluenced. The characteristic has a low and variable frequency and the possibility remains that larger samples examined might disclose it in bulls here indicated as being free of it. Pedigree information necessary to make statements regarding its possible mode of inheritance is incomplete.
The significance of diploid spermatozoa in production of polyploid embryos is considered by Beatty (1957) to be minor. Their significance in embryonic or foetal mortality is speculative, but they may contribute to the delayed returns to service that are related to the individual bull (Salisbury, Bratton & Foote, 1952) if, as Fechheimer (1961) suggests, there is a lower viability of the chromosomally unbalanced zygote.
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